Orientation of microtubules suggests a role in mRNA transportation in fertilized eggs of Chinese pine (Pinus tabulaeformis).
Polysomes become associated with microtubules (MTs) in egg cells of Chinese pine upon fertilization, providing direct evidence for MT-based intracellular mRNA and polysome localization. We have investigated by immunoelectron microscopy the orientation and spatial distribution of MTs and their association with polysomes in the fertilized egg cells. There is a perinuclear accumulation of MTs and polysomes in the zygote soon after fertilization. At this time, some of the MTs are perpendicular to the nuclear envelope and directly connected to the outer membrane or nuclear-pore complexes (NPC) at one end, and the other ends reach to the outer tier or cortical MTs that are parallel to the long axis of the zygote. The polysomes in the perinuclear region show the same spatial and temporal pattern as the MTs. Immunolocalization of the mRNA-binding protein hnRNP indicates that the mRNAs are loaded onto the nucleus-associated MTs immediately after their export from the nuclear-pore complexes. The polysomes and mRNAs are then transported from these MTs to the outer tier and/or cortical MTs, where they further localize to the polar region of the cell.